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PMI MODEL NUMBER PMOD-IFCPL-60M-AMP-3U IS AN IF COUPLER MODULE IN A 3U PXI FORM
FACTOR. THE OPERATING FREQUENCY IS 60 MHz. A TEST SIGNAL AND 3 RF SIGNALS ARE INPUT
ALLOWING FOR 3 OUTPUT SIGNALS. A 16 MHz BANDPASS FILTER IS INCLUDED IN EACH
AMPLITUDE AND PHASE MATCHED PATH.

SO MK
FRRAED — I~ DN - DA e IS
BERIAL NO: PLY 78850 /1558

September 18, 2015

Project Engineer and Drafted By:
Dave Durbin

Assembled By:
Rose Routhier

Tested By:
Dave Durbin

Page 1 of 17

7311-F Grove Road Frederick, MD 21704 USA Phone: (301)662-5019 Fax: (301)662-1731
Email: sales@pmi-rf.com



mailto:sales@pmi-rf.com

TYPICAL CHARACTERISTICS

PMI: ON

~1_

f“! A # 1/ PMOD-IFCPL-60M-AMP-3U

TABLE OF CONTENTS

Mechanical Outline Drawing..............ccccooviiiiiiiiiiinnenn,

Summary Data.........coooiiii

Al Channel Gain,Rejection,VSWR and Phase Linearity...

B1 Channel Gain,Rejection,VSWR and Phase Linearity...

Q Channel Gain,Rejection,VSWR and Phase Linearity....
IF Channelto A1 Output.........cooiiiiii e,
IF Channelto B1 Output..........coooiiiiii,
IF Channelto Q Output..........cooiiiiiii,
Amplitude and Phase Balance (Relative to Channel Al)..
Rise and Fall Time........coooiiiii e,
Harmonic Distortion at -11 dBm Input Power.................

INPUEPAAB. ...,

Page 2 of 17

Pages3to 5
Pages 6to 7
Page 8
Page 9
Page 10
Page 11
Page 12
Page 13

Page 14

Email: sales@pmi-rf.com

7311-F Grove Road Frederick, MD 21704 USA Phone: (301)662-5019 Fax: (301)662-1731



mailto:sales@pmi-rf.com

~——
\\_ﬁ

TYPICAL CHARACTERISTICS

ON

PMOD-IFCPL-60M-AMP-3U

OUTLINE DRAWING

REVISIONS

OVER THE 14 MHz RANGE CENTERED AT IF
CONNECTORS:

* SMA FEMALE:
* SMA FEMALE:
®* 9PIN MICRO—-D FEMALE:

IF INPUT, A1 INPUT, BT INPUT, Q INPUT
A1l QUTPUT, B1 OUTPUT, @ OUTPUT
POWER

ENVIRONMENTAL RATINGS

* TEMPERATURE: —20°C TO +56'C (OPERATING)

—50°C TO +56'C (STORAGE)

* HUMIDITY: 0% TO 100% INCLUDING CONDENSATION
DUE TO TEMPERATURE CHANGES
* ALTITUDE: 0 TO 50,000 FEET ABOVE SEA LEVEL

NOTE: THE ABOVE SPECIFICATIONS ARE SUBJECT TO CHANGE OR REVISION

DESCRIPTION: R S F =il o
PLANAR MONOLITHICS INDUSTRIES MODEL NUMBER PMOD—IFCPL—60M—AMP—3U 1 ORIGINAL RELEASE /48715
IS AN IF COUPLER MODULE IN A 3U PXI FORM FACTOR. THE OPERATING UPDATED /28715
FREQUENCY IS B0 MHz. A TEST SIGNAL AND 3 RF SIGNALS ARE INPUT Al ECN # 15-0130 10,23/15
ALLOWING FOR 3 QUTPUT SIGNALS.
BANDPASS FILTERS (FREQUENCY RESPONSE):
SPECIFICATIONS:
= IF FREQUENGY: — 60 MHz
A1_INPUT SIGNAL:
= 3 dB BANDWIDTH: +8 MHz CENTERED ON IF
= IF IPREQUENCI B Mz = CUTOFF: —4D dBc +30 MHz CENTERED ON IF,
* MAXIMUM INPUT POWER: —11 dBm NO RIPPLE ABOVE —40 dBc
o MAXIMUM VSWR: 1.5 1 1 AT IF * PHASE RESPONSE: LINEAR WITHIN +10° OVER 14 MHz

R RANGE CENTERED ON IF

== * DIFFERENTIAL AMPLITUDE: ALL THREE FILTERS WITHIN +0.5 dB AT IF
* [P FREQUENCY: 60" Wbl « DIFFERENTIAL PHASE: CHANNEL A AND B FILTERS TO WITHIN +3°
* MAXIMUM INPUT POWER: —11 dBm OVER THE 14 MHz RANGE GENTERED AT IF
e ML SR 15 1 AT IR BANDPASS FILTERS (PULSE RESPONSE):

0 INPUT SIGNAL:

e R - RISE TIME:——— 160 ns MAX FROM 40 dB BELOW PEAK TO 3 dB ABOVE PEAK
- .
IRAERECIENGE : « FALL TIME: 160 ns MAX FROM 3 dB BELOW PEAK TO 40 dB
* MAXIMUM INPUT POWER: -8 dBm
* MAXIMUM VSWR: 1.5 : 1 AT IF AMPLIFYING LIMITERS:

IF_INPUT SIGNAL: * ABSOLUTE MAXIMUM OUTPUT:—— +10 dBm 9-Pin ;
= IF FREQUENCY: 50 MHz = FULL SCALE OUTPUT: +8 dBm Connector| Function
* MAXIMUM INPUT POWER: —4 dBm T — 12 ;EDVDC
S 19 51 AT IE  FINISH: BLUE EPOXY POLIMIDE COATING IAW [ NG

Al Bi, AND 0 QUTPUT SIGNALS: MIL—C—22750, TYPE | OVER EPOXY 2 NG
* ABSOLUTE MAXIMUM OUTPUT: +10 dBm POLIMIDE PRIMER IAW MIL-P—23377, [ NC
* FULL SCALE OUTPUT: +8 dBm TiRE 1, Glis=] ok 2 <;‘ :g
» DIFFERENTIAL AMPLITUDE CHANGE:—ALL THREE OQUTPUT GAINS WITHIN +0.5 dB AT IF 5 NG
= DIFFERENTIAL PHASE CHANGE: +3 FOR ALL FREQUENCIES WITHIN +3 MHz OF IF 3 NG

7311-F GROVE

11 ROAD
FREDERICK, MARYLAND 21704 USA
62-5019 F)

PLANAR MONOLITHICS INDUSTRIES, INC.

ST

PMI CONFIDENTIAL AND PROPRIETARY

TEL: 301-6 AX: 301-662-1731
WEBSITE: www.pmi-rf.com
8 :  sales@pmi-rf.com
ISO 9001 CERTIFIED
s PRODUCT FEATURE
e S = PMOD—IFCPL—B60M—AMP—3U
DPD 2/145/45 60 MHz IF COUPLER MODULE
A| 05%Q0 27024721 Al
s N:S [sweer 1 OF 3
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PMOD-IFCPL-60M-AMP-3U

DESCRIPTION: REMISIONS
PLANAR MONOLITHICS INDUSTRIES MODEL NUMBER PMOD—IFCPL—B80M—AMP—3U ealls ot DT | remon
IS AN IF COUPLER MODULE IN A 3U PX| FORM FACTOR. THE OPERATING ; OR'G‘UNQEA;%EASE 2/15/15
FREQUENCY IS 60 MHz. A TEST SIGNAL AND 3 RF SIGNALS ARE INPUT 8/26/15
ALLOWING FOR 3 OUTPUT SIGNALS. Al ECN # 15-0130 10/23/45

o —-- — 394 —--—-- -

| |
| |

‘ MECHANICAL QUTLINE:
L o/ C |
|
\ 9-Pin -
! Connector | ' Unction
‘ 1 +15 VDC
2 2 GND
M
HD @ & [ R
\ 4 NC
: 5 NC
‘ 6 NC
| 7 NC
Wk oomy ‘ i i
SERIAL NO: PLXXXXX/XXXX ! g NC
[Tl @
= % g PMI CONFIDENTIAL AND PROPRIETARY
3 PLANAR MONOLITHICS INDUSTRIES, INC.
Y FREDERICK. MASYEAND 21704 USA LTINS,
= TEL: 301-662-5019 FAX: 301-662-1731 TPEMIT
i WEBSITE: www.pmi-rf.com i ]
i " PRODUCT FEATURE
e o  PMOD-IFOPL B P 3]
TcLE:ﬂLcEs DPD A8/48 60 MHz IF COUPLER MODULE
ARRK izzz,f, CHECKED. SIZE | FSCM NO. WG NO. REV.
A| 05xQ0 27024721 Al
soe N:S | |snzr:r 20F3
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TYPICAL CHARACTERISTICS
ON
PMOD-IFCPL-60M-AMP-3U

REMSIONS
DESCRIPTION: o] v cescRPToN o | o
PLANAR MONOLITHICS INDUSTRIES MODEL NUMBER PMOD—IFCPL—60M—AMP—3U 1 ORIGINAL RELEASE 7/45/15
IS AN IF COUPLER MODULE IN A 3U PXI FORM FACTOR. THE OPERATING 2 UPDATED 8/28/15
FREQUENCY IS 60 MHz. A TEST SIGNAL AND 3 RF SIGNALS ARE INPUT A ECN £ 15-0130 i
ALLOWING FOR 3 QUTPUT SIGNALS.
BLOCK DIAGRAM:
POWER
IF TEST DIVIDER
31
Al | _| BANDPASS | _ -
COUPLER e AMP LIMITER A1 OUTPUT
BANDPASS
B1 COUPLER s AMP LIMITER B1 OUTPUT
BANDPASS
Q COUPLER EILTER AMP LIMITER Q OUTPUT

PLANAR MONOLITHICS INDUSTRIES, INC.
7311-F GROVE ROAD A7
FREDERICK, MARYLAND 21704 USA : . R
TEL: 301-662-5019 FAX: 301-662-1731
WEBSITE: www.pmi-rf.com

E-MAIL: sales@pmi-rf.com
ISO 9001 CERTIFIED
i PRODUCT FEATURE
— bt o PMOD—IFCPL—B60M—AMP—3U
DPD 7/18/15 60 MHz IF COUPLER MODULE
CHECKED SIZE | FSCM NO. DWG NO. REV.
s Al 05XQ0 27024721 Al
PMI CONFIDENTIAL AND PROPRIETARY soue NS | [ sweer 3 OF 3
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\%Q AN # 17 PMOD-IFCPL-60M-AMP-3U

SUMMARY DATA

TEST SPECIFIED MEASURED REMARKS
ITEM NO: PARAMETERS VALUE VALUE QA/QC

Al Input Signal

1 Frequency 60 MHz 60 MHz
2 Maximum Input Power -11.dBm -11 dBm
3 Maximum VSWR 15:1@IF 125:1

B1 Input Signal

4 Frequency 60 MHz 60 MHz

5 Maximum Input Power -11.dBm -11 dBm

6 Maximum VSWR 15:1@IF 128:1
Q Input Signal

7 Frequency 60 MHz 60 MHz

8 Maximum Input Power -8 dBm -8dBm

9 Maximum VSWR 15:1@IF 128:1
IF Input Signal

10 Frequency 60 MHz 60 MHz

11 Maximum Input Power -4 dBm -4 dBm

12 Maximum VSWR 15:1@IF 1.19:1
Page 6 of 17
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TYPICAL CHARACTERISTICS

PMIt ON
WAUN # 7/ PMOD-IFCPL-60M-AMP-3U
A1,B1,Q Output Signals
13 Maximum Power Out +10 dBm +8.32 dBm
14 Full Scale Output Power +8 dBm +7.75 dBm
Differential Amplitude All 3 output gains
15 Change within +05dB @ IF | *0-33dB
+3° for all frequencies
. . within £3 MHz of IF o
16 Differential Phase Change over the 14 MHz +2.28
range centered @ IF
Bandpass Filters
17 IF Frequency 60 MHz 60 MHz
18 3 dB Bandwidth =B Mrzcentered @ | 18 MHz
-40 dBc £30 MHz
19 Frequency Cutoff Centered @ IF, No -40.8 dBc
ripple above -40 dBc
Linear within £10°
20 Phase Response over 14 MHz range @ +2.58 °
IF
Ch A and Ch B within
21 Differential Phase +3° over 14 MHz +2.28°
range centered @ IF
160 ns Max (40 dB
22 Rise Time below peak to 3 dB 36 ns
above peak)
160 ns Max (3 dB
23 Fall Time below peak to 40 dB 40 ns
below peak)
Power Supplies
. +15V @
24 Power Supplies +15V 217mA
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Al Channel Gain, Rejection, VSWR, and Phase Linearity:

TYPICAL CHARACTERISTICS
ON
7 PMOD-IFCPL-60M-AMP-3U

7

~L_

~—]

File  Trace/Chan Response Marker/Analysis Stimulus Utility Help

9 | Marker 1 [60.000000000 MHz [%]
Tr 1 S115WR 1.000U/ 1.000 Tr 2 521 LogM 10.00dB/ 0.004B —_—

Tr3 5225 U/ 1000 ]
11.00 = 125
21 a0 [
10.00 l ﬂ :35 Marker 1
200 =
e = | Marker 2
7.00
600 / —
5.00 / M"“‘N é\\ = | Marker 3
- JWWW i —
200
~ | Reference
200
1.00 — e
1 Chi: Start 200000 MHz — — —

Stop 100.000 MHz

Tl 521 Prss 10.007 900 — More Markers b
i \ ]
130.00 E7 T MRE (T 5997
12200 Turn Off
' ( Markers
110.00 ) -
100.00
Properties »
90.00 . pe
8 I—
80.00
/ Marker ->
70.00 . »
\ / Functions
60.00 -
o \ /
40.00
2 >Ch1: Stat 20.0000 MHz — Stop 100.000 MHz
-
Cont. Ch1 Tr4 521 C* 2-Port Delay LCL 2015-09-18 09:39
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PMOD-IFCPL-60M-AMP-3U

ON

B1 Channel Gain, Rejection, VSWR, and Phase Linearity:

File

Trace/Chan Response Marker/Analysis Stimulus Utility Help

el )

11.00
1000

5.00
8.00
700
6.00
500
400
300

200
1.00

Marker 1 [60.000000000 MHz [£]
Tr 2 521 LogM 10.00dB/ 0.00dB —_—

Tr 1 511 5WR 1.000U/ 1.00
Tr 3 522 SWR 1.000U/ 1.00
28
2 = | Marker 1
2232dB
2176dB
£/ 10dE '
19.56 B
= = | Marker 2
MM"H
e —
/ \A( ‘\\ ° = | Marker 3
\f ¥ R—

~ | Reference

Ch1: Start 20.0000 MHz —

Stop 100.000 MHz

140.00
130.00

120.00

110,00

100.00

Tl -1 Fres= 10007 900

More Markers b

50.00

40.00
2

e ]

Chl Tr4 521

Cont.

Turn Off
f Markers
|
/ Properties »
Marker ->
/ Functions
/

=Ch1: Start 20.0000 MHz —

C* 2-Port

Delay

Stop 100.000 MHz

LCL 2015-09-18 09:35
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) Channel Gain, Rejection, VSWR, and Phase Linearity:

TYPICAL CHARACTERISTICS
ON
7 PMOD-IFCPL-60M-AMP-3U

7

~L_
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File  Trace/Chan Response Marker/Analysis Stimulus Utility Help

9 | VRO 60.000000000 MHZJB)]

Tr 1 511 SWR 1.00007 1.000 Tr 2 521 Logh 10.00dB/ 00048 —
Tr 3 522 SWR 1.000U/ 1.00U
11.00 =
[
1000 ] Marker 1
900 1 -
&oo ‘ = | Marker 2
7.00
/ —
600 ‘fﬂ
5
500 / 'U" N = Marker 3
a00 S
200
~ | Reference
200
1.00
1 Ch1: Start 20.0000 MHz — — — Stop 100.000 MHz
T =21 Frese 10007 900 More Markers b
140,00 3 077
\ E| 85.38
130.00 -
12200 \ Turn Off
' Markers
110.00
100.00
Properties b
90.00 7_\.‘“/
-
80.00 >
50 Marker ->
' \ / Functions
60.00 -
50.00
40.00
2 >Ch1: Stat 20.0000 MHz — Stop 100.000 MHz
Cont. Ch1 Tr4 521 C* 2-Port Delay LCL 2015-09-18 09:29
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TYPICAL CHARACTERISTICS

PMOD-IFCPL-60M-AMP-3U

IF Channel to A1 Output:

ON

File

Trace/Chan Response Marker/Analysis

Stimulus  Utility Help

bl ol

Reference Level | -115.000 deg E

Scale

i

Tr 1 5115W Tr 2 521 Loght 10.00dB/ 0.00dE
Tr3 5225
11.00 iz 719
2 201dB Autoscale
10.00 F B ZTdD
2 743dB
4.00 ] T 473648 "
200 iz -3478dB Autoscale
g iz 33
700 / All
500
5.00 // Scale
400 aym‘m ‘{é
300 ‘U’W Reference
200 Level
1.00 —

1 Ch1: Start 20.0000 MHz — Stop 100.000 MHz Reference
500 W =21 Frase 10.00°7 -115 Position
75.00 -

Electrical
-85.00 I
Dela
-95.00 Y
-105.00 Phase
-115.00 Offset
2 3

12500 J

135.00 j More 3

-145.00 f

-155.00

-165.00

2 >Ch1: Stat 20.0000 MHz — Stop 100.000 MHz

-
Cont. Ch1 Tr4 521 C* 2-Port Delay LCL 2015-09-18 09:53
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TYPICAL CHARACTERISTICS

PMOD-IFCPL-60M-AMP-3U

IF Channel to B1 Output:

ON

File

Trace/Chan Response Marker/Analysis

Stimulus  Utility Help

bl ol

Reference Level | -115.000 deg E

Scale

i

Tr1 5115W Tr 2 521 LogM 10.00dB/ 0.00dB
Tr3 5225
11.00
1000 Autoscale
9.00 -
200 Autoscale
200 All
6.00
5.00 / }\ Scale
400 Zin \ﬁ <
300 “.W' WW Reference
200 ; Level
1.00 |
1 Ch1: Start 20.0000 MHz — Reference
B 521 Phase 10.00° 115 o
5500 e Position
-75.00 i
Electrical
-85.00
Delay
-55.00
-105.00 Phase
-115.00 Offset
12500 2 3
135.00 More 3
-145.00 J‘J
-155.00
-165.00
2 >Ch1: Stat 20.0000 MHz — Stop 100.000 MHz
-

Cont.

Chl Tr4 521

C* 2-Port

Delay

LCL 2015-09-18 09:51
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\%g fA! A ;7, 1/ PMOD-IFCPL-60M-AMP-3U
IF Channel to () Qutput:

File  Trace/Chan Response Marker/Analysis Stimulus Utility Help

) | Reference Level |-1 15.000 deg E Scale

i

Tr 1 511 SWR 1.00007 1.000 Tr 2 521 Logh 10.00dB/ 00048
Tr 3 522 SWR 1.000U/ 1.00U
11.00 =
1000 ] Autoscale
900 1 -
200 z ‘ J e Autoscale
200 / All
600
5.00 / Scale
400 W "‘"g E\
300 "ff-““r "'ﬂ'K VMM Reference
200 Level
1.00 ]
1 - p———
Chi: Start 200000 MHz Stop 100,000 MHz D —
0 I 521 Phase 10.007 115 \ o A WS S R osition
A £3.000 -115.; - —_—
7500 e _
\ Electrical
-85.00
500 Delay
-105.00 Phase
-115.00 Offset
2 3
12500
135.00 \ More 3
-145.00 \ ﬁ
-155.00
-165.00
2 >Ch1: Stat 20.0000 MHz — Stop 100.000 MHz
-
Cont. Ch1 Tr4 521 C* 2-Port Delay LCL 2015-09-18 09:46
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Amplitude and Phase Balance (Relative to Channel Al):

B1 Channel

File  Trace/Chan Response Marker/Analysis Stimulus Utility Help

D) Marker 1 [60.000000000 MHz [£]
2 0.00dB

Tr 2 S21 LogM 0.500k
150 T
100 = | Marker 1
050 —_
0.0
= | Marker 2
-0.50
-1.00
180 = | Marker 3
200
-250
™ | Reference
-3.00
350
1 Chi. Start 520000 MHz — Stop 68,0000 MHz
TN 527 Fhase 45,00/ 0.00° More Markers b/
22500 - -
180.00
Turn Off
135.00
Markers
90.00
o Pi ri 4
roperties
000 e
2 3
4500
Marker ->
-90.00
Functions
-135.00
-180.00
-225.00
2 >Ch1: Start 52.0000 MHz — Stop 68.0000 MHz
Cont. Ch1l Tri S21 /M C* 2-Port LCL 2015-09-18 10:08

Q Channel

File  Trace/Chan Response Marker/Analysis Stimulus Utility Help

D) Marker 1 [60.000000000 MHz [Z]
2 0.00dB —————

Tr 2521 Logh 0.500%

150
10 = | Marker 1
050
0.00
= | Marker 2
050
-1.00
150 = | Marker 3
-200
-250
™ | Reference
-3.00
-350
1 Ch1: Start 520000 MHz — Stop 68.0000 MHz
Wl o7 rros: 55007 000 More Markers b
225.00
180.00
Turn Off
135.00
Markers
50.00
oo Pi i 4
roperties
0.0 pe
2 3
-45.00
Marker ->
-90.00
Functions
-135.00
-180.00
-225.00
2 >Ch1: Stat 52.0000 MHz — Stop 68.0000 MHz
Cont. Ch1l Tri S21/M C* 2-Part LCL 2015-09-18 10:11
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17 PMOD-IFCPL-60M-AMP-3U

W

/

Rise Time:

DS0-x 30344, WY52103312: Sat Sep 15903:56:38 2015

1Toonws 2

92 1% a0.00s/ stop 1 0.0

Agilent

4.000

Channels
OC 1.00:
oc 10.0:1

53d.11= a0.008/ atop ] 0.0y

Agilent

Channels
0oc 1
oC 10.0:1

+40.000ns

+25 D00MHz
AY[T)
+0. 0%

Default/Erase
~-
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7 PMOD-IFCPL-60M-AMP-3U

TYPICAL CHARACTERISTICS

Harmonic Distortion at -11 dBm Input Power:

K ht Spectrum Analyzer - + = @J[éll
[ RF [s0Q pC | [ [ SENSE:INT] [ ALIGN AUTO  [01:12:04 PM Sep 18, 2015
ﬁes BW 100.000 kHz Fundamental Freq: 60.000000 MHz BW
Trig: Free Run
IFGain:Low #Atten: 22 dB Res BW
# Frequency Amplitude 100.000 kHz
(MHz) (dBm) Sense Manual
10 dB/div Ref 20.00 dBm Manuial
1 0.0 7573 lLog
(dBc)
2 120.0 -14.36
100
3 180.0 -19.18
4 2400 -25.44
5 300.0 -43.19 |} 000
] 3600 -3893
7 4200 41810
8 480.0 -40.50
9 5400 -41.02
10 00.0 a7 57|00
-30.0
2281 %
THD e
-12.84 dBc i
-50.0
-50.0
-70.0
IMSG ‘STATUS|
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\%Q Ff/\ ! ME hi ;7! 1']/ PMOD-IFCP(L)-EOM-AMP-SU

~L_

Input P1dB:
Al Channel (60 MHZz) B1 Channel (60 MHz) Q Channel (60 MHz)
-14.36 dBm -14.75 dBm -14.30 dBm
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